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Abstract-- Plagiarism is the use of data, language and writing
without including the original author or source. The place where
palgiate practice occurs most often is the academic environment.
In the academic world, the most frequently plagiarized thing is
scientific work, for example thesis. To minimize the practice of
plagiarism, it is not enough to just remind students. Therefore we
need a system or application that can help in measuring the level
of similarity of student thesis proposals in order to minimize
plagiarism practice. In computer science, the Rabin-Karp
algorithm can be used in measuring the level of similarity of
texts. The Rabin-Karp algorithm is a string matching algorithm
that uses a hash function as a comparison between the search
string (m) and substrings in text (n). The Rabin-Karp algorithm
is a string search algorithm that can work for large data sizes.
The test results show that the use of values on k-gram has an
effect on the results of the measurement of similarity levels. In
addition, it was also found that the use of the value 5 on k-gram
was faster in executing than the values 4 and 6.
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I. INTRODUCTION

The rapid development of information technology makes
its users easily obtain data and information. Data and
information can be in the form of text, images, audio or video.
However, this has a negative impact, which is easily
plagiarism. According to [1], the problem of plagiarism is
increasing because of the digital era.

Plagiarism is the use of data, language, and writing without
including the original author or source [1]. According to the
Regulation of the Minister of National Education of the
Republic of Indonesia No. 7 of 2010, plagiarism is the act of
intentionally or unintentionally in obtaining or trying to obtain
credit or value by quoting part or all of the scientific work of
others without stating the exact and adequate source.
According to [2], the academic world is the place where
plagiarism is most common.

Indonesia, a developing country, is not the only one
affected by palgiarism. According to [3], several cases of
palgiat were also found in developed countries. The place
where palgiate practice occurs most often is the academic
environment. In the academic world, the most frequently
plagiarized thing is scientific work, for example thesis. To
minimize the practice of plagiarism, it is not enough to just
remind students. Therefore we need a system or application

that can help in measuring the level of student thesis similarity
in order to minimize the practice of plagiarism[3].

In computer science, the Rabin-Karp algorithm can be used
in measuring the level of similarity of texts. The Rabin-Karp
algorithm is a string matching algorithm that uses a hash
function as a comparison between the search string (m) and
substrings in text (n). If the values of the two hashes are the
same then a further comparison will be made of the characters.
Comparisons are made from left to right (n-m) times [4].
According to [5], that the Rabin-Karp Algorithm is a string
search algorithm that can work for large data sizes. It is on this
basis that the Rabin-Karp Algorithm is used in this research.

The use of the Rabin-Karp Algorithm has been carried out
by [6]. In that study the Rabin-Karp Algorithm is used to
optimize heterogeneous solutions that take into account the
benefits and limits of achieving Online Analytical Processing
(OLAP) in terms of response time. The results of the study
showed better performance in terms of response time and
memory usage.

Some researchers have conducted research related to string
matching, including [1] using architecture and algorithms to
detect case-copy or plagiarism. Dayarathne and Ragel [5]
conducted research using the Rabin-Karp Algorithm in finding
the appearance of a pattern in the text of a collection of
strings. The same thing was done by [7] and [8], using the
Rabin-Karp Algorithm in matching text or string patterns.
Rasywir et.al [9] use the Rabin-Karp Algorithm to
automatically evaluate students' essay answers. On this basis,
the researcher used the Rabin-Karp algorithm to measure the
level of similarity of student research proposals.

Il. METHODE

The proposed system design of this study consists of 2
parts, namely data collection and measurement of the level of
similarity. The first step taken is to collect data on student
proposals that already exist in the database and then proceed
to measure the level of similarity of student research proposals
that are entered and compare with student research proposal
data that has been stored in a database. Proposal data in the
form of text that will be stored in a database or similarity level
must be measured through preprocessing, where this process
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consists of letter folding, tokenizing, filtering, and stemming.
The measurement results of the similarity level are then
displayed for each proposal data that has been stored in the
database. An overview of the proposed system is shown in
Figure 1.

_____________________________ .

r Data collection

| |

| Input Student, Title, and . . |

| Abstract data p{ Pre-Pracessing |
|

Similarity Level

Input Student, Title, and |
Information \
\
|

Abstract data 3| Pro-Processing i Rabin-Karp =

Measurement of Similarity

Fig. 1. System design

The data that will be processed in this study is student
research proposal data in the form of abstract. The data is
inputted and stored in a database, and then encoded in the
form of numbers to facilitate the process of calling data. The
results of the Rabin-Karp process are then displayed in the
form of a list that displays the similarity values of each
proposal data stored in the database. An overview of data
processing can be seen in Figure 2.
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Fig. 2. Data Processing using Rabin-Karp

An illustration of the implementation of the Rabin-Karp
algorithm as a detailed description of Figure 2 is as follows:
1. Remove the punctuation marks and change it to source

ISSN 2564-802X

text and words we want to find into words without capital
letters. Example in Figure 3.

Aplikasi Deteksi Source Code C++

-

aplikasi deteksi source code

Fig. 3. Example text (Source : [4])

2. Divide the text into grams that are determined by the k-
gram value. For example the size of k = 7 then the results
are like in Figure 4.

{aplikas} {plikasi} {likasi } {ikasi d}
{kasi de} {asi det} {s1 dete} {1 detek} {
deteks} {deteksi} {eteks: } {teks1 s} {cks1
so} {ksisou} {sisour} {1sourc} { source}
{source } {ource ¢} {urce co} {rce cod}
fce code} {ecode } { codec}

Fig. 4. Gram yields with k = 7 (Source : [4])

3. Look for a hash value with the rolling hash function of
each gram formed as in Figure 5.

191614241217501169209949739
204832761207007517191955506
22125508019278132274441702

195269355199245837223500051
197988836209673042221276279
19301450377006679223484029

217299753227221413219436636
192265603 185691736 74404924

Fig. 5. Value of each gram (Source : [4])

4. Look for the same hash value between the two texts as in
Figure 6.
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191614241 217501169 209949739
204832761 207007517 191955506
221255080 192781322 74441702
195269355 199245837 223500051
197988836 209673042 221276279
193014503 77006679 223484029
217299753 227221413 219436636
192265603 185691736 74404924

Fig. 6. A hash value of two texts (Source : [4])

5. Determine the similarity value of two texts with the Dice's
Similarity Coefficient equation.

To calculate similarity, Dice Similarity Coeficients can be
used. By counting the number of K-Grams used in the two
texts tested. The similarity value can be calculated with
equation (1).

2C
S = B 1)

Where :

S = Value of similarity

C = same amount of K-Gram

A and B = Number of K-Grams of each string

I1l. RESULT AND DISCUSSION

In this study, testing was carried out with two approaches.
The first approach is the exploration of k-gram values. The k-
gram values tested were 4, 5, and 6. These values are based on
several previous studies, such as those conducted by Hartanto,
et al (2019). Even though the k-gram value is the same, the
test method is different. In a study conducted by Hartanto, et
al (2019), tested 4 thesis abstracts that have not been stored in
the database. In this research, all thesis abstracts that have
been stored in a database are tested to see whether the Rabin-
Karp algorithm is appropriate in measuring the similarity of
students' abstract theses. In addition, also to see the effect
given if the k-gram value changes. The second approach is to
test the time needed to measure the resemblance of students'
abstracts from each k-gram value. In Table 1 shows the
similarity measurement results using the value 4 in k-grams
and Figure 7 shows the graph of the measurement results.

In Table 1 shows each abstract whose measured similarity
produces a value of 100 in the same abstract. For example,
document number 1 compared to document number 1,
produces a value of 100. Document number 1, compared to
document number 2, produces a value of 8.33. A value of 100
is a similarity percentage value of the document being
compared, as is the value of 8.33 and other values. However,
documents 4 and 9 vyield a similarity value of 100 which
indicates that the two documents are the same. Actually
documents 4 and 9 have different abstracts. This indicates that
the measurement of similarity with a value of 4 on k-gram is

ISSN 2564-802X

still inaccurate.

TABLEI
SIMILARITY MEASUREMENT RESULTS USING THE VALUE 4 IN K-GRAM

Document
Number

o | 1008331818 9926 | 2051 | 1M | 2286 | 2143 | 926 | 2029
g | 833100976 ) 1538 | 6 | 932 | 744 | 1903 | 138 | 10K
g3 | 1818|1463 | 100 | 309 | 1786 | 3077 | 2529 | M | 909 | 4884
of | 99261538 909 ) 100 | 2143 | 833 | 1635 | 1333 | 100 | 1378
g | 2051|160 | 1786 ) 2043 | 100 | M| 1972 | 404 | N43 ) 285
o6 | 2286|952 {2692\ 833 | M1 | 00 | 1134 ) K47 | 833 | 1A
g7 | B2 [1071 3448 ) 2373 | 3099 | 8% | 100 | 1818 | 2373 | 394
0 | 2857|1903 3280 | 1333 | 1404 | 3396 | 2045 | 100 | 1333 | 3678
go | 9926 (1936|909 | 100 | 2143 | B33 | 1655 | 1333 | 100 | 1379
o | B18[1091 419 1379 | M29 | 03 | 4356 | HT6 | 1379 ) 100
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Fig. 7. Chart similarity measurement results using the value 4 in k-grams

Then the test is done using the value of 5 on k-gram. In
Table 2 and Figure 8 displays the results of similarity
measurements for each student abstract thesis document.
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Measurement values for each abstract document compared to
the same document still produce a value of 100. In documents
4 and 9 they no longer produce the same value or are no
longer considered the same document. However, in this test,
some measurement results display values above 100, whereas
measurement values should not exceed 100.

TABLEII
SIMILARITY MEASUREMENT RESULTS USING THE VALUE 5 IN K-GRAM

%ﬂﬁ? O | 00| 03| 04| 05|06 | 0T | 08 | 09| I
0 100 | 5229|5161 7821 | 4444 | Ta41| 66 | 6309 | 69.92 | 64.15
i | 1B04( 100 | 476 | 11439) 38 |10222) 6386 | 106.96 | 7679 | 82.96
gp | 1AT ] 100 | 316 | 193 4603 2195 | 1954 ) 3% | 279
o4 | 0926|342 5773 | 100 | 383 | 871 | 4327 | 6709 | 7523 | 6364
o5 | 2667|1233 2238 234 |00 | 2 | BB | 152 | 186 | 7707
o | 6146\ 3677|5556 | 74| 35 | 00 | 423 | 4532 | 067 | 5636
0 4411996 ) 2927 | 3269 | 1156 40 | 00 | M3t ) 3208 | 444
og  [10429) 8308 592 | 11055) 4380 | 10043\ 5746 | 100 | 7473 | 8663
o | ATU T3 43| 4170\ 186 | 533 | 08| 38| 0 | M
0 | 4245 B52) 4043 | 4636 | 3182| 50 | TT04 | M2 | a2 | 100

o (5-gram) =01
100 m02
£ 5 "o
% 60 =0
@ a0 m05
20 m06

0 07

01 02 03 04 05 06 07 08 09 10 08
Document Number 09

Fig. 8. Chart similarity measurement results using the value 5 in k-grams

Next is to test with a value of 6 on k-gram. Table 3 and
Figure 9 show the results of measuring the similarity of
student proposal abstracts. The measurement results for each
abstract document are still the same as Table 1 and Table 2.
The results of this test no longer display values above 100 and
documents 4 and 9 have been considered as different
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documents. If we look at Figure 9, some values of
measurement results exceed 50, some even above 60. But this
does not indicate the results of measurement of incorrect
similarity. The results of testing the first approach show
changes in the value of the k-gram gives an effect on the
similarity measurement results.

TABLE Il
SIMILARITY MEASUREMENT RESULTS USING THE VALUE 6 IN K-GRAM

Doewment o o b ow | s | o [ | w | W
Numher

BAT 212 B B 1% UH | 14
@ | 4167|100 | 1446 | 4501 ) 2068 | 2488 | 3403 | 11 1n
g | 212 AS ) 100 | 20| 146 | D8 | Te6T | 1385 | 1087 | T80

go | AL 4082 | 2286 ) 100 | 4361 | 4768 | 4286 | 4101 ) 662 | 5397
g5 | 2| 475 | 1687 | 4211 100 | 4634 | 3964 | 601 | 4645 | B2
o | 333|386 | 2574 | 4768 | 5732 | 100 | 3411 6066 | 6474 | 33
g7 | 07| 4303 125 | T3 | /04| 2946 | 100 | KA1 | 4167 | B2
gg | %636) 6943 | 1846 ) 1M1\ 6943 | TMO9 | B8 | 00 | 6733 | G344

ST43 | 100 | 6351
5054 | %76 | 100

o | TSR BT | T3M LR
o | B2 | M6 | TR 4821 518 | 096 | 346
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Fig. 9. Chart similarity measurement results using the value 6 in k-grams

Next is testing the second approach. This test aims to see
the time needed to measure the similarity for each value on k-
gram. Figure 10 shows the time taken and it appears that the
value of 5 in k-gram takes less time than the values of 4 and 6
in k-gram. When compared again with the similarity
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measurement results, the value of 5 on k-gram indicates an
inaccurate measurement level.

0,16
0
E 0,14 - —
= 0,146
0,12 -
W 4-gram M 5-gram 6-gram

Fig. 10. Testing with the execution time approach

1V. CONCLUSION

From the results of this study, several conclusions were
obtained, namely:
1. The k-gram value has an effect on the measurement
results of the abstract similarity of the proposal.
2. A value of 5 on the k-gram requires less time to measure
the similarity of the abstract proposal.
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